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Abstract (Basic) 
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A stable germanium film is able to moderate 
electrification, for use in an electron beam system. 

DETAILED DESCRIPTION - ADDITIONAL CLAIMS are included for: 

(a) an electron beam system comprising, in an enclosure, an 
electron source (1) , a substrate (10a) and moderating film (10c) 
opposed to the source, and a part between the electron source and the 
substrate and film; 

(b) the image forming system itself; and 

(c) the manufacture of the image forming system. 
USE - For image formation processes. 

ADVANTAGE - The germanium compound gives a film of high stability. 

DESCRIPTION OF DRAWING (S) - The figure shows a sectional view of 
part of the image forming system, in the vicinity of a spacer. 
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[ o o 5 5 ] itffifitpji^- b®fitR s tmm t <0«T 

^»KOit»Sl/o{il 0-'xVa2 Qm~10* DmT 

t U*ISH**3W*fc*>fc:tt, Pli(2xiO"')V 
a 2 Qm—5X10 4 Qm i: J: 
[0056] T-f (CfcftStt^SPaSSEV a 

ti 1 0 0 VUUbT* 0 , C RT£ffi?Sffll^*U>iS3E«: 

**£»4fcftfcli 1 k Vja±a*E*5W & • V a = 
1 kV<^fttfcUTti, TOCnKtomraSttO. 1 
Qm~l 0 5 Clmi)Wtl^mmX'h&. 
[0057] J^tCi^»WfBl«^1*tt&irait* 

*m*««ttwufcit»» mz. yas?-*7j»iw*&l 

n. Fe, Co, Ni. Cu> Zr> Nb. Mo, H 

t>zsmx-mixi>£\.rt. 2m&±0&»&m*4 
hitxm^&zk^mx-bh. m&&mttM*<7>% 
imtsmmtfrch*). m^y^-^um^^x-h 



^bom&Zm&l-ZZblzj:*). J*Smtt*»&*et8 
[0 0 58] ZZX\ y>l>V-*7J*bCr. Ti. Ta 

izttLx\mwmcth. mit:mi^mm> { 
®*>i\hw&&mkm\*c r cornea 3 at. 

50at. % % Tili30at. %~68at. T 
a«3 5at. %~8 0at. %X*f>&. W&k 
mtfMoCOtSr&MoCOWM (Mo/Ge) JifcJ:-e-3 
at. %~50at. %. WcO^Wifci-5-3—6 0 
at. %X'hh, 

[0059]$ uztmtzwm!8m.m<7)2Miz 

nx'$>&#immt i %<t <«**tt:< v*h» 

tzT 4X7va izmitzttm-fo h . 

[0060] *wnmmffiim'i>hm<m&&% 

bY)\sv-v2±<n&%fcmmtx^ym. 

izx vim'&mi.izmmhz btfx-% i . mt\fx 
••/h&m.mb&Mi7y : f:-TCD'j?tc< b t-*2r^o 

twm&oyfrk?-?-; h*m^ibi>*jmx'$> 

[0061] S^^ffiijiiHig^+cogfgias^X 

mmmxmxxmmm^iihb^itixvto. i 

WR»»« ZbtfXZ h b^o&X'y/l>-?-VJ>M?V> 

5 o a t . mbwiflsarc** £ t *«* u < . ® 

fc, 6 0XfiLfa6W*U». 
[0062] eHb»flHH-r««^li. X^— 
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[00633 ^m^-vgmj *>mmim 

z epjd L%tft>x;*>y m*-th^mza\ \x . mm 
^mm-kti (mm) zttfxzz, z 
tom&mmmtmvi: < zmftm v mm 

*muzauT. mmt tty^^Afmtzftu 
^^t^x^hZh^wL^mitx-h*) xps 
(mm^mm iz±*)'muz®x'$>z. 
[00 64] tctzL. mmcommm^ti. mm 
*^^tixtmmmm<7)z<!Kmmmm^ 
^^^^mmmmnx-m^tixuxi 

[ 0 0 6 5 ] Oh, ftWUmZTj XTVA mxK- 

■*£mxMteimit:#. mommfti&siiKm 
jtmnx'fr-iwtmmn^-t&vx'. t<xtu 
4 nz^-imkn^birmitek^ mwz 

Mz&wztitittmwizmi. mi&±0)x^~t 
<wtttmmt,zmwj:t,&mftm^m?$>h. 
[oo66] zzx^mtzti^xfi^itizmmtii 
LTfi. mm?mtmm<7)2mMmt>tix 
n*. Gmmn?mm?mmzmwuzm%miii 
m («TFESiB&-r) . mi^mmmmm^ 
±&/smm/±&w (jhtm i Mmtm-t) mm 

*&wzmhn?&&m?ff)ijj!iitmzm%zti 
fttzmmtfmzm^tiz. 
[0067] mmmmm^mm^mi: txit. 

M. I. El inson. RadioEng. Elec 
tron Py S . . 10. (1965) * 

mmixfri,^ Aumiz£z,i><7)[G. Dittm 

er: "Thin Solid Films" 9 3 
17 (1972) K In, 0 3 /SnCSIWci* 
tO[M. Hartwe 1 1 and C. G. Fon 
stad : "IEEE Trans. ED Con 

'.". 519 (1975)], *-#ynmznt> 

<0 IftXfiM : KSL m 6*, 2 2H ( 1 9 

83) ] »*JW&^t^4; ifc. ttttttJUm 

•carats «t 3 ^^»as»*fcfwa^jRSfflt 

FESoMfcLTfiW. P. Dyke & 
W. W. Dolan. "Field emissio 
n". Advance in Electron Ph 



ysics, 8. 89 (1 956) hluitc. A S 
Pindt. "PHYSICAL Propertie 
s of thin-f i 1m field emis 
sion cathodes with molybd 
enium cones. " J. a pp l. Phy 
s- . 47. 5248 (1976)*#»fc*va*. 
MlMMcomtlXliC. A. Mead x "The t 
unne 1 -emi s s i on amp 1 i f i e 
r" . J. Appl. Phys. , 32. 646(19 

6 1 ) mmtix\,M>. 

[0068] mmmmmmt. mm 5 tm 

[0069] ( 1 ) raB*n»i. xmmzmtx 
m?ftftm?frt>&iu ztitimTiWigwtftffiMzm 
tlS^®* 1 ^**' mz * ******* 
a. 

[0070] ( 2 ) WE^asfij^i, tHRafj^ffl 

[0071] ( 3 ) mmmmm^t. musm 1 

L&nms ( Ft izx 0 mm? 
*t><M&&m*i it 1 r«E*s- 1 * £ t mi 
1. 

joo7 2] (4)^^ imMmztiitis .m 
- mxm&atitzKT y >^<oiBfe^>f jj-- k^o^ 

[ 0 0 7 3 ] a*;, *HH8^sst wiartTp. 
tods. 

[ 0 0 7 4 3 jar, *mmm®m®.v*mm 
ft®*ft^tzx^-vmttmm®£mz^x® 

W^uXMtmiz^i. 
[0075] Hi ttx^-D- 1 0 fc+fcfc L^«UB« 

2ttyrru-h. 3{ifflg, 7(i7x-^TU-N : c 
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*>0, V7TU-b2. 7x-X7Wh7t 
[0076] X*<— tl OfiJgMHxStt 1 0 aWSIl: 

*%Bj{^s^iiW)Si o cm&ziix^z. x^ 

— 9-1 0li*hBi£8rt£X£K^S;:kC«k9*mffiSr 

sitr. M&m&8mm$>z>M&mt&<r)*mv 

t fcH 15(a), ( b ) p fcfflKK#«^ai*fc 

[0077] ffi]SttS«l 0a(i7x-XT^-h7& 
tf'J 77*W- h 2 *SvJE£^r6£^A^# 

omx'&zzktimtiw 

[0078] am&mt 1 o acy-^7x^* 

SftS i „ IMfcA 1 ^<ON a7*o >y ?J1 1 0 b £ 

mmm ioak ^msg»iBi 1 o c ««itt5 

.IkT'N a^T/Prt U -f 1 0 c^com 

[0079] rating i o c tty/u-?-<7J*tm&& 
[0080] x^.— f i o ii* •/ ^ 6 

*8Htf*fc*>tf>X*toBlt9 (l¥L<«f£WS> k 

mawtaaw & zti.zx'o. x^-^r 1 o ^mactt 

&±k «J£$fVC t^Ml£ LfcmflSfc«&$ HX 
tin. 7X-X7V- 1> 7 k'JTTV-h 2 
k oiac*? b*- 2»<vmh h \ ^iswca 

[0081] Al . Au^S»«tt-C*l.«Sl 1S:X 

- h±o«fiav D rru- btamm b orawsK 

[0082] mz. Hzx^—r i o zm^tmmtfi. 
mnmmmz-o\,\xwmh. 



1 0 0 8 3 ] 02 1±, ±ie^^— tSrfflV^^U;U 

[0084]H2fcfcWC. HlkH^tC 2I±U7T 
P-K 3I411IM. 7(i7x-X7-W-hT'l>0. UT 
7V-h2, fflgS3. 7x-X7•^-^7^CJ:'5^'^• 

8) fciBSLTH*. SWf8»ta»AT*lcSfcoT 
li, 4^««^fc^«««k5RiB?tt*fia*8*4 
fc#>t«t W;ilf7'J-yh#7*£:& 

0 0~5 0 OgT'l O^ULk^-fSClktCJ: 9JHW 

h*K ^mimimnftex^ttftx^-vim 

m&LizWM4L^mim{£Ltt^tiMzmU\ 

m®&m*M£iz$m-th*mz^x\im£t 
h. 

[0085] 'JT7V-b2t;:(i, »Kl 3»££ft 

it*. ■^m.T^ t Jsy<nm£mbLfmm^ 

mmiZ&UXte. N=3 0 0 0. I^lOOOi-lLLOg: 
*RJW*£fcjWB*U*. ) . IMENxMflOHHIISi 
SWFftflHimi, M*cOX^|6]EIS9kN3(s:<7)Y^[6l 
SEi»12(c«]:0*itt-?M'i5'^E*l$^TO|,. 
HfflWfflflt^ftmJIffl. X^S$89, Y^fiE&l 
2, 28U 3fc<koTffifi!c3*tS»#£v/H-«;fb- 

jikov « . m-m L < ^6 . 

[0086] *^Sfe^«MCiJ^Tti. SWRSS«>y T 
TP- h 2 tc:-7;^«^ b'-AigcoSS 1 3 SrS^-f S 
ffl^kL^* 1 . v;W-VFb*-A»&K«l 3*H-^=5: 

- h k LTV/^^b'-Ajg^«lg 1 3 iftcSrfflV^T 

[0 087] 4Jt. 7x-X7-p-h7cOTffiW4. * 

mm.x'bhtz#>. &m5<mMz\t.cRTff)%mx' 

tlT^I.. *fe««3t«tli» (a) lz*-t£ 

dizzhyJTVilzmOttVttti. fi«^xh7^r 
tfO^fctiUfe^ 5 b 4*StrC fcS . Mfeft 5 b trlftftS 

tmkixwjizybjxbco&TimfzbKb'X'h 

*fi*5bfcli, m&3u$.ftb LTfflv^*«. ± 
f S WWW & t> 0"C*)it(f £ ti£M<?)W-\ t-fflv ir 
t><fcv\ £ttiHfe#5b*#«1xkUTi<i:v*. 
[0 088] tt:. 3®&em%ft<r>M r )Mm±MZ 
04 (a) lZ^UzXby-<T#(r)mnzmt>tlZ>i><7) 
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•Cl*3r<. mtam (b) l^tJ:3^^« 
[0089] *^n-A*)«^jM,£fl»j£$- 

[00 9 0] amswrns-bnnwiz 

li. C RW»Wa^ y ? 6 £ RJtT* 
S. ****** 6 MWfcBWtt, SbftKStffm, 

a4*>o*^6aaat5 s^tr 

[ 0 0 9 l ] *^St^JB0!lT1ifflv^*»-,jt** 

x. 7*-xris-bm4k&m5bmiz. mi 
a i t o -t-sagesHftttr t> x w. 

[00 9 2]^£. Dxl~Dxn&tfDyl--Dyn£tfHv 

m ■* Kwzmzmmc^mmTX'k i . 

Dxl-Dattv^^m^b-AjgEOX^ri&lliaifc, Dyl 
-Dynttv;Pf-«^tT-Aa[<OY36rrtliaii s Hv«7 
x-XT-P- h ^ „ 9 6 1 ^gy^tjjjj LT v , 

h. 

[oo93j tit, mnrnmixattsmri tc 

>Tt £««U m^SlrtS- 1 0-5 [ P a ] gg^ff 

moEJiztm-rit:^ 8±cr>m*>iwnt± 

*S fc-^r- 1 L < IfltMifcUKtzj: o m 

fc±')«»8Srtliio-»fcoUiio-« [Pa] Off 
[0094] ifcfc, «ESa«KW*o«^/^t:fflv» 

[ 0 0 9 5 ] fc£U **S1B#** < t 



*trt*fc» v mtbxummmmmimt-tz 

: W9*BHt4*. MIMSTIi, *eti/fi:J:£ 
Hi:**. <£Oj£, *roS£S!m?*£ti5fmi. 

mmmi>L<it*<?>m®mm 

?foft%?i^xmMm&immvmmw 
l , *v&x'mm=?mm v y ?*m Lt^iv 

[0096] immm?&iiim?wm%mm 

[0097] (^Hso^ffi^sm^fttu^) t-r 
muz. *m<ommm?miiim=?<om-mtb 
mmz^uxwnt&. 

[ 0 0 9 8 ] 05 ( a ) li, TOa*>*ll|&im?ft 

5(a) mm®x$>&. m*. 1 3<i«« v i a 1 1 

J: OXWL^V^ftiHtf, i 8{iii«vS14-ft: 
miz J: ij jgfig UfcW«T» 6 . 
( 0 0 9 9 ] £& 1 3 fc LTJi. 53^?^ 

zwmitizmttfs i o 2 tttnt-timmmis 

10 1 00] 4fc, fflgi 3±fc«KnifcTOWWlL 
TtStt^«^«Sgl4t 1 5tt. 
fifciot«$iitU5. «itr, Ni. Cr, A 
u. Mo, W, Pt. Ti N Cu, Pd. Ag^J-Jit 

In 2 0 3 -SnOj &tttftfcr*A«Kft»l, #y 
«U£W*>#S; (M^tfQMtK) ^ffl 
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it. mm®utmm®.+nmfri>8L+um(r)%mi)> 
t>m%z%m&SA,x'm2ti&ii s . *xmmf&M 
mizmt&tzMzttt i^mumx mo 
mmx-bz. ttz. m^'mmzdiz^xu. a* 

1 o i o 2 ) t tz. mmmm 1 6m&&t.* vm? 
mm*. zzT^KfzmtLT^tii, mmmti 
x&wsm : F**A,im (mnmitfti>-£ts) <r>z 
tzzt. msFFmrnmizMKiitf, mm. m« 

[oio3] sse^n&fcffl v ^z^m^nrnt . mnm 

<T> 1 / 1 0 jK>&Sn m<0®ffl{C^ixS h<?>X't> h 
<t>X'i>fttLWltl nmH20 nm^&HOi 

*IMWte#*LTaKfflKgS*i*. 

s 1 4 *>s v^i i 5 twtt.mz$miz®mth<?s££g 

fcttfcfttoMKrfttt, JlttWJcti. »n 

mcOl/1 O^ltWnmaBEBatfrCtt&f&tft 4> 
"Ck*F*U*5lil nm*»^5 0nm<0|SI'C&S. 

[oio4] ttz. wt&m*imttMzm»!>M 
zmttxit. mm. Pd, pt. ru. a s . a 

u. Ti, In, Cu. Cr, Fe. Zn, Sn, T 
a. W, Pb. WtltUtob-f PdO. Sn 

0 2 , In, 0 3 . PbO, Sb 2 o 3 Mtltltob 
tl&itW?. HfBi.ZrBj .LaBj.Ce 

b 6 . yb 4 .GdB, . mutubbtmm^. 

TiC, ZrC, HfC.TaC. SiC. WC. 
\tllhb-t&mWte*?. Tin. ZrN. Hf N. 
ittfrbt&mMi*?. Si,Ge, ^Htlibbi- Z> 

[oio53 KLtafi^fe «k 5 tneni i 6 

ioio6]£*k mmxmmebm^mmnw 
15 bit. m&mz&mzmtitt$tih<7)i) t m& t^tz 
mw-uwmzoho xozmmzb^x^z. 
wn.wnit. Hsowtawttt, t*^, mm. 
m?wm. mwmwnmfxwaititf. ^tio 
t(±t*^s®. **tt»K, m?wm. esmxnm 

LXi>ZLr>fri%\,\ 



[0107] tit. m?&ajgsi 7lt. Mffini 6 
<7s-uizB&2tifc%®#mftX'$>*). msmzitm 
mmmmwtmtmzitnziiix^z. ass 
a. mm&mi6iz*iix. tmtmmyt-^y 
?<?>>)m&'fiozb\,zi*)Bfctz>. zsmizit. an 

mO 1 / 1 0 n mC0©goam?-Sri2fitl»^ 

tea. m^m^Mnamm^mim 
fr-ojEmizm*rt&(oitmm%t:ft. miz&^xim 

[ o i o s ] ttz. mm 1 8it. &mi>L<itmit-k 

lx^&. mmsit. iim?*- $y?mmmz. m 

IttffmGtyX'f)*) . <mit5 0nm&.Tb-rZ>tf. 3 
0 nmUJlTfc1-|»^$ t>lZ$l£ U*. 

[ o 1 1 o ] nmm& i smM^mim 
izm*i-&(oitm%tz#>. ®5izii^xit®miz9jk 

1 0 1 1 1 3 &±. «t Lv*W)»WtJ«&Sfi^fc 

[oii23 -tzb-h. mm 3utm*f7z*m 

V\ WFWl 4 1 1 5(CliN i SiH^ffi^fe. 
fiiOSSd(±100nm. ^«iSPSL{i2Atmi: Uc. 
[01133 mtt^lH^iWmk LTPdt>L<liP 
dOSrfflU, mkTt&m $«l«7l Onm, gWtil 0 
nmt Lit:. 

[01143 xiz. nmwwwmwmwtTifciii 

*=f^9Bs^mz^xmtti . 

[ o 1 1 5 3 06 < a ) - ( d ) it. mmmm^ 

mz&^x®5ff>m&mibm-%i><nt®-'m&tt 

[01163 1) . 06 (a) (3j?fJ:3fc, »R 

1 3 ±tc*^mfi§ 1 4 &tf 1 5 ZBfct h . jg^-r s £ 

mzm^x-HHzim®. m&tmntmtmzith 
mmi^mb ixit. mm. st&*x"7?& 

[0 1 173 2 ) <J:lc, 06 ( b ) (c^-rJ: otc, 

mmemfoth. mmhizwz^xit. t-rm 
14.15 tfB&ztifzmz 1 3 e*n*Kiift 
&^lt^l. nammmtxmL^m^mi 
tz&. 7*hvv777 <-■ x. vj-yrizx *) mfeco 
BW,zrt?-=.v7-th. zzx\ wk&mmmbit. 
mmmmizm^mtkTcotimzsMTimb-rhim 
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tt±B7c*fcTPd*flftvfc. tti. mtmmmx'im 
io 1 1 s] a*. mm®Tftt,iiimm®m 

101 193 3)&t. 06 (OfcjRJ-JSfc, 7* 

- s >mmm 1 9*>6*?«fi 1 4 1 mm® 1 5 1 

[0120] «7t-5 y^imm. wmmx-ft 
tarn. s». fcL<ttsB9t«u>. «^»aj*tfi<?) 

toi2i] mmmz x mi<mtit:*>^ 0 

7t, 7*-S>^JB«ii9^Q tt | rt . S j aa<0 ^ E 

3 »«Ot^0|eMi*KttHHt«Lfe J: d t^*HT 
1 s w*mHT 2 TSgntEMo L 

* ^ftOT^^-;^ p m ^mS.C0^mX'EAWW 
X<0fSt#AU *^tito**ate*aBH-2 0Ttf- 

toi 223 mammzis»xit % mini 0-3 P a 

a&OKSSHKTtfcVvc. 0M.tf/'W*«T 1 * 1 
S !/», >W*flflHT2* 1 0 S L. ttftftvpf 

1 vfcRjgtfc. zix. m?mmi a tm^mmi 5 
nm?>mm.mi x 1 o* *-Mz%->t:m. 

x 1 0->AMTlz%~>t:fflt^ y t ~^ ym 

mizmbzmz&Tit:. 

[ 0 1 2 3 3 ±fitf)*J£{i, *HJf^®MO*ffi 



[01 243 4) JJCt. 06 (d) (SR*Jt3te. ffitt 
ftE«iI2 1 4>6*?ttfi 1 4 fc *?«g 1 5*5fi|fca| 

[0 1 253 aSJStt^at li. *- s > 

WtfUOifflaoifcT**. 06 (d) tiJ^TJi. 
«* ^ t < ttKJH&ftftJ; 9 1 8 fc l 

J:0, tf^WfcJfcttLT. HtBHoWBEtfcJtSJKiW 
«t AfflWtJi l 0 0«W_tttiJn$-tf&; fc *»'T'§ 

[0126] JiftWtMt. 10-i^Ll0-«Pa<JaK 

£fct«fc9, KS#H««ft»tt-fS*(8ft^«jSrjeas{ 

0. Bf?J?li5 0nmirF. i 0»4 U<(i3 0 nm«T 
[O1 2 73 ii«^$rJ:0i¥L<i)JB^^t, 0 

8 (a) t, «tt^tfflm^2i*>4,Ep3irrsaac7)^BE 
^®B»*«««t9ijDLTa«attflasitfT^fc 

T3<ii 5 '^|BWT4lii o $ mt Uz. 

its. mcmwkm. ^mmmmmmmmn 
^*a}*^gn-^jE5gLfe«^ttt, -eatjet-c^ 

[01283 06 (d) t^2 2fcUgMVfiN9C'7 

tj- mm?, mszusmmm 2 3&vwm2 a # 
mztix^i. «r« % »R1 3*, ^ y ^ ;W{ , 

«9t3KBf*7>'-H«i2 2i: LTJflU*. 
[0 1 293 Stt^®82 1 *>4.«ff^ ElJJn-TSfa 

*afn- 2 4 i e Lxmttsmxme) 
th. mm2Ammztitzm&ig%i e<o-mz® 

8(b) t,Z7K?t)K &ttfttX2 1 *>4,A';^«±5rEp 

<0«t 3 1 . fttBlSE I e fflmt&ft U^jftTjSttftffi 
««21*»^««EEWJn3&f» J |:L v ai«tt{f^ui^$| 

[ 0 1 3 0 3 ±Jfioa»ftff(i. *HJt)g^j 0 
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[0131] VXkVXolzLX. 06 ( e ) KS^Pffl 

[oi32] (mmimm&mmmTm&m?) 09 
t^bhrnm^mmwM^m^Thi. 09 

X'$> r ). 0+O2 5(iS«s 2 6fc2 7Ji£- : fm&. 2 
8tigHJ&£g|5tt, 2 9(M&fli£^fcgmti:}3 
H, 3 0J±ffl«7^- Sy^SlciO^JftLfcMfc 

aiSL 3 1 (iiimvsit'(bMa(-J: o^fife irzm®T$> 

[0133] mm.M.mmwiwmwtm%h& 

nxa"). mm®mm 2 9 tfrnm®.®® 2 sommz 

izmmT'mfmui. wmmz*i^x\i.Bm.m$. 
mt2 8(om&LsbixisM$tiz>. ^a.w^2 

5, «?mH2 6&tf2 7, 8»B!£fflV 

[0134] mmtf&mzm^fmmm^ft 
mmmzm\^m*<mmz^\ ^xm^z . 

[ 0 1 3 5] 01 Ofe. BflHBflaattfflVvtSW) 
(ftajmss I e ) *f (#^EPJD«EV f ) #ft s RTS 
(3B?«8S I f ) St (^EPJnfflEV f ) ftttoftSW 

•C*L</hS<s |5l-RffiT-05rri)W* { BitT'*)&3 

-f$$8tr?>ztiz£*)&itt&i><?>x'h&tzit>. 2 
[01363 wmis&imzmtzmwt. 1 

[0 1 373 ( .I*l£BOffi«EVthi 

tzimmm^x'hh. 

[01 383 ifszt-. mxmsL 1 e lis^romrrsm 

EV f 1=<£#L-C£fl;-W^ miEV f TttifflBS 1 
[01 393 SH^EMirtSCEV f C*tLT 



zmTowaamx-zh. 

[01403 JiLtOi d=5r#tt£WtSfc*>, *BH£W 

&Fm&Md^ixm^'tf? itmrnx-bz. 
■?%b*>. m*m?tziimm<mm&iz]&ixm 

Lx&jkzmzkmmx'hh. 

[ 0 1 4 1 ] 4fc, JS30»tt4fcttSS=*>1ttt£=fMi 

[01423 izfrnttsmi v u ^mat^/p 

t - A^cofflit tout . 
[0143301 1 IZm-fMt. mm 5(D$&&1*/I> 

iz%\,vc-?n,*®?v-j»m<7)¥m®X'*>&. mfiitiz 
a. «ne05T*L^fcofc^«^iSfi^ss^jftaj 

S^AltfiJ Six, iii^.<7)S^{iX^j6iiStimfii9 1 Y 

jrmsim 1 2 k j: 9 h u txw&mztix 

u|>. X#im«S9fcY#ftEtmi203&f- 

raRi&ifiiti wwm) m&ztixti 
0. msOTftWfcWRyyiT^*. 01 koa-a- t 

»^^Biffi0?:01 2(^-f. 

[01443 Kca. z<?>i.d ^mm^/uf-^f-mit. 
bhfrifrmsL±.izxijftWM.mm9. Yummmm 

1 2. m&fSJf&fS® (^0*) . 2U&E0MS*8C?Jk 
IS«S9a^Y^r6jEI&mi 2^^LT#S^(C»&m 

iim^ * - 5 y ^jjyatamvstt^ssrff ^ c t J; 

[ 0 1 4 5 3 ut. *mmmcDX'<-wz^x®ffit: 
m^xmmz. 

[ 0 1 4 6 3 wr. 0 1 fejHv^TRw*. *mmx 

£y77V-b2fcyMU:. V77U-h2blXiti 

mtuz'gm'yziRfrK zttizmi 2iz7jkiK$m 
mgm^mmtt 1 6 offlx 7 2 oo-? h »j 

{C^fiS itz . x?«s 14, 1 5 l±N i ^n' twixh 

0, X*|6]|i^9> Y^lSjiSUl 2Ji^^';-VEPgfJ^ 
fcctO^L^Agie^-C*)^. 3W1tSIKl6JiPd 

[01473 finuBA^nrcft & t i -?>^a*]i 5 (20 

4(a) iZ^tXoiZ. &&%&5 atfYUmzcOTSZ 

W5 afflmx%<. xm^mtizb-cymn 
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zmtcmzzm^. mzmm mm) 5bm 
*u tvmmz&mms ammixmms 
ut. yyvtAVyjT mm5 b ) com 

[oi483 tt:. mm5* omw (nmm e 

tifih) <Htk *<m. a i znsM^-t&zkX'ft 
Ait:. 7z-x7i/-h7cii zktzmxmsem 
«tt*B»*fc«>, mmsxomm (*r?xmmt 

wmit:. 

1 o 1 4 9 j ? i oi±jf^fl:L^y-^7>f a# 

5**Mr*IMWH«fl0a (»3 3. 8mm. ftj? 

2 0 0^m, S?20mm) ±(c. Naro-z^Uo 
bfcLTBfl^ya^Rfco. 5ummi. *co±lz 
C r t G e OgftHI ! 0 c yj m l& 

[0150] Jf^StMTfflV^ CrtGe SMURixy t 

CrbGecOf—ify h&WlBtfXJVyf-f&ztiZj: •) 
JiSRUt. 

[01 5 1] X'fv^fifcoivatsi 3<0«t3fc^ 

i>L<«iJ&8£. 4 2{iX^— fgp^ s 43, 44^ 
^Cr, Ge^-^K 45, 4 7( ^_y 7 

h 4 3 , 4 4 IZttiftlftffim&ZtpmtZt&niS; 
ffiWW, 4 6, 4 8{iv-yf->^. y ^x. 4 9,5 

[ 0 1 5 2 ] ^f-^yA'-£T)flp J E(i s 2X10-5 

#X£ffii0. 4 5Pat*^. Cr^hCl 
3W. Ge ^-y. y h£ i 5 OWOBHaWfiBfrSA 
U ^•y^SrSIBWi'fct.to^ CrfcGetf) 

[ o 1 5 3 1 #jk u?tc r t g e mimt. mm 

5 nm, ttMj£ (as depo) 0!>ifcfiffia«2. 5Q 
m<0fc*>, WW«2 0 0nnu dWft(as dep 
o)Oifcj£ffitt3. 5X10' QmOto. M«ftf8 0 
nm, jfiR»(as d e P o ) Oifcffiffili 5 . 2 X 1 
0« GnuofcOtf)3!Krc*S-. 
[ 0 1 5 4 ] 3WBMW+<0^-^ (*f*5flE£ 
!**)<^Jiaj«iaTO*S6fcJ:i3aKUfc. 
[0155] ^--toiWl (7x-^ri^- hffl<7)S 



mmmzv. Tixy-ujmzmimtn-m 

folz%#tfep)iDZti& i o tusnffiv i ( 1 0 0 V ) 
S-EPiOUc. #ffl^«il x 1 OOT-f ^X5^torr.J: 0 

mitHf^n->t:xT>]yxmL^m^x. xi-vz 
-tt<mxTy\sz&mmzto/Lvm*¥fiij>. t 

&J^ftm*^i*®?y®%lzts^Xit. x^—f 
%&li%xp3®KW*Mz%&-tlcr>T. x^-wtft 

%tmmtmw.mx%&m&i>i<ii*?jw<v? 

®Zit%<Xi>mmii%fr->t:. 

[0156] w%.w&mzmizw8$. i i ^^aj u a 

TKvt-feWMcJ: VX^-wmzmR i 

[0157] Ri=Vi/I <d 

«9E«)^-«H tR i $-t t fci— htgjKR s i . 

[01 58] 

Rs i =Ri Xw/dCQ/D] © 

pi=Rix s /d(£}/D) <3> 

Jtfe'U, s ttXI-VtzffiiWft/ixmM* ( c m 

2 ) ^mmmzw&ix^iqfeitm 
mmmtz-sct&. j^td^^-^^N- 

1 0 1 £9 ] § t,lz. v,i&m>*xm&m (cm)X' 
* 0 » ^ttKWJKJf **t ( c m ) (Ot § s /t (C-ir 

[0160] M3£®H£tEEUL SUSiSH^SWHffla 

nmkv) £X'%Eixwj&nzkizz<). mm 
miz^mx-mmmb 

[0 1 6 1 ] X*-yi Ott. X^|6]|E^9S^ 

mmzA i fcismsi i tRf-wi. zcom^i m 

X*(6J|BH*^ 7x-X7*U-h tCliQ*--, X 5 0/xm 

^ ^7 y rrw- hfci6j*>oT3 o o^mo 

izwmiK. Ktii, mmi itf%<xi>+ft%mg(,tf} 
%w?tiiit%£izitimiizm2z<xt>£\ l \ c 
rtGe&miocizizimmmiocimi 

[0162J*<0tk «^JS1W3. 8mm±^fc7x 
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-X7U-h 7 ££ft#3 fcrtLKSU U77V-h 
2. 7x-X7V-h7. 3dt#3JtIfe1-"9-l 0O 

[0 16 3] Urru-h 2 4:3aW30»^a5Rt^7 
x-^ri/- h 7 fcjfeft&30*££SKi7 U -x YHvX 

&mi (x^-vt? x-x7\s-h tmsmzii 
4 3 oxrci o*a±«w s £ t xmm Lfc. 

[0164] 0tt7x-xn'-h7«'OJ 
Hfett5b (IMB300*im) AuSMLfti/ 
'J****^TU*:SWtt7U -v htfyXtm^hZblZ 

[0165] fiLhOJ: Sfcl/C5S*bfcrtlHI8rttf>» 

AWlUrtfc. SHJWFDxl-Dmk Dyl~Dyn£iI 
tVPttBi*?- 1 cOSg^m 14,15 fSCMEZma 

u sutttgBii 6*a«K9 (7*-sy^«ia) -r 

*£fc(Cj:9***ai»17*i8«Lfc. 7*-$^ 
07{c^t^a^O«ESrWan^Cfc{i«l:O 

fro*. 

[oi 66] afcsfswffcai/tr-fehj'fco. 133 

Dxmfc Dyl—DyntHBE/^X^^JWtCQaiirfSii: 
[ 0 1 6 7 ] ifclc. S8£flcSr 2 0 O^KflnMLoo 1 

« x-m h z t xmm nmms *>«ih 

[0168] ftftC, »±t**>flE&*lt»**fc*>fc:, 

[0169] feLhoJ: a ic&fclfcMUMin tc*JV^ 
#«T«ffl«Tl-fett, WHB?Dxl-Dxn, D 
yl~Dyn£iI t^Efi'f J««aWS^t^H*«Hi^Hfe 

«t«55Ufc. £8. JUESSS^HvA^Epjn^EVati 
1 kV~5kV. 4, 1 5IS^EPJal;EV 

f«14Vt Uc. 

[01 703 0fcowC#WfNRl 0 cCO 

ffifitffiS:. 7x-77*b-?^<D£mf£, 



[0171] itffifit3 . 5 X 1 0 3 Qm^-tC*? 

TV>&. *tt^coffiUtiae^«-0. 8%?& 

[0 1 72] JtffifiE2. 5tlm»^— WCOHTttV 
a = 2 k VTftfllMfttfSBr 1 Wl=}g-f 6 t> W> 2 k 
ViX-fflsaX-Zfc. Jt&St* J 5. 2X10 6 Qin 

[0 1733 *WMWcfflv*x^.— WAft* (Mfc 
A fcHMW" & Acorn? wm/yiv 

J±<r>w?m.) Sr X P s ( X«3W^»3K»«f« 
HDCkOWgUitS*, 7 0. 6 5. 58%?&-> 
fc. 

[01743 ( JttSM 1 ) Jt«Wlt LTfrlSk H««r* 
i&CiWBtBBCC rtGe SftK^fti? DCSn0 2 ^ 
»*(as depoffifitffi 6.7X10 8 Q. R 
f5nm) . xyN->y^EtLT{i013t*Uc^a 

£mt0. 5Pa. SAmffiiSOOW-CSfl-fixJIJ-fi 1 

[0 1 75 3 #a4Ig(Ct5V>-C««1ll 1 0 c Ofifft 

9. 2xiO-*Qm. SftflTl. 8xl0 6 fitc^r 
*). VaZlkV&X-WlSlrt'&Z.btfX'ZZfr^t:. -t 

O t <om£fii«T'J4RW 5- 1 nmWTkffi^TSK 

[0 1 763 (HJSM2 ) mm 1 
1f 1 0OC r fc Geg-fbJll 0 cOftb 1 ? k LTTat 

g e nmwt&mzmvz. xmmx-m^-k.T&b 

Gem<mtex;*y? , Jy?$iE.S:m^XT>Ul>bg. 
m&&%m%.*X-T a b G e O ^ - y h £ |S|^X *t v 
ft&ZblZ£<omLtc. ^v^Wffll 3 
■trJBitfc. ^tv^ftyA'-iOlfEEIt 2xro- 5 

#X£Eli0. 4 5Pat^t. Ta^-y^tl 
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50W, Ge f—tr-v Viz 1 5 OWemfflftMEt&K 
U A>*>v?mi&mm-Z>Zbl,z£<0 , Tat Geo 

[0177] miteTubGewmmiocffim 

fifcJ:-£2 0 0nm. ifcffiSW48. 4X10* QmT'J> 

->fc. a*. fiffa&£«t-o. 6%x-h~>tz. 

[0178] IRxi-f l 0 £JBl^:Bft»j££g£ 
?Hv\cr>mmE.V attl kV~5kV, f£?m&l 

4, lsi&wmmKvfitiwtitz. 
[0179] x^-tmsmz. ( a s 

depo) , 7 x-xrU-h^C0Si^^ VT7\s- 

mxtfm uz t z bMimm ix\ibA, mim<v% 

WsffM-^titcfritz. 

[0 180] itz. **<—noe»vT7i<-h&m* 

tfztz*£®&xnzmuzmmizj:hmm 
mwt&t-f. mftm-mmzft-tT^tz. 

»to*mv?tzi:imz#vbt>*ib* rascal 
mmmjexx-y bwm&ztu mw?em<&> 

X v vfr y-Wi&i&rti*?* it . Z <DZ b lix^.—f i o 

amiitf. x^-^iommtmz^x^^zb 

[0181] (MtH3)!BtWltf>CrfcGe2<fUR 
fcftfcO. TifcGeHflJItfflVvfe. *HiS^T'fflv> 
fcT i k G e gfcRteXA'-y ? ij y/gfifc ffl WC 
3>tg£?g£#HM*T'T i tGe«0^-ir.y h£|3) 

*x"c y z t izx <om in. x^y mm±m 

x 1 0-5 P a ?t,fc. *'ty*lSfc(iS*#£Ea*3 0 

-*A'.y 9#X±mi0 . 4 5 P aX'&^tz. T i 9-f 
■yMcl2 0W, Ge^-y.yh(Cl 50W£01fjg^m 
«SfcAL. ^••/^^OS-^tSvltfc.kO, Ti 

[0 182] IWLfcTitGe^SHiaiOctt. R 
Jf#fci*60nnn itffijK#7. 4X10 3 QmO*, 
Ofc, MWtffeJ:* 80nm, JBES#2. 2X1 0* 
nm*>iOeD2»C&*. JttSBWflatWi-o. 
S%X'h->tz. 

[oi83] ±%txK.-v i o *m,^izmmmmiz 
a^x. **^»aj*Fittt s *h*wfdxi-dx 

»^emtizbiz^*)tkiiim^\i-Aijmi. m 



bx-mmm^nt. 

[ 0 1 8 4 ] frfc, Sffffi^H v+*mME V ati 1 
k v~5 k V. 14,1 5BFV0BUn«EV f 

ttl4ViU;. 

[oi85] x<<-wmmi. ( a s 

depo) , 7 x-XTV-V^crm^^ 077U- 

uxsmiitb z*>mm&mixmniitt>Mm 

[0186] X^—f 1 0 fcO^T V T7V- 

iKtzzzmxmzffigiLtzmmiz z&mm 

Jtffi£i#7. 4xi o 3 QmfO-X^— • tfc*f LTtix^. 

aws**** b ~<ttmzmsm<m%xx 
vhfWBmztu mx*®m&<7)^*7-wm 
*t<x'Zfz. znzkiix^-iri o^issLTtm^ 

3u ttW**»*»lr«t— 9" (itaaf&6 t 2. 2x l 05 

izwmco&titiymziitz. 

[0187] (%ftH4 ) HJtWl 
■tl 0 OC r t G e SftK 1 0 c Ofti, 0 1 LT M o t 
Ge^WJflt^, *W»0tCfflV^MofcGe 
SftKlix/tv ^ y y ?$mm^X7)Vdy t^Sig 
^•Hffl^tf T'M o t Ge<n$—y. v y S-pj^y N -. y 

ffl^Jt. Xrt^f^A-flflflg^ 2X1 0-5 Pa 

■kMiO. 4 5P aT*&->fc. Mo^-y.yhti5 
W. Ge^-y.yb^l 5 0WO^*mE^At. 
^v^WBtlBW-fiifclciO. MotGe^gi 

[0188]f^»L^MotGe<0gflJRl0c«. Jg 
Ii { iiif200nm. ifcfiJ5t* { 6. 4X10 3 Qmt 

[0189] JiLhOX^-- 9- 1 o Srffiffl L^c®«»figg 

[ 0 1 9 0 ] «E^H v/\OEpjDlEVa(i 1 
k V-5 k V, 14,1 5ia^EpJm&EV f 

«14VfcL3t. 

[0191] ; a^ja^u ( a s 

depo) , 7i-xri/-h^fg, urru- 
&*^itzbzz&mmix\ib^mmv% 
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[0192] x*— i-ioic-o^xvm—}* 
v*. iot^x^-- tiotifivMaflncfti^ttaj 

1M 0 * SHUT «>*FttafclW* AOT «t p 
OJSLitti^ef. xi— tl O^flWfcjBC-jtivjr 

[0193] ( i») 5 ) Sdtffll 1 1 mzzoux^- 
■0- 1 0 <KC r i: G e m& 1 0 c Oftb 0 fC W b G 

ffl^+T'Wt G e 0)7— y-y MIW^t» & <I i: 
(=J:D*KW:. xy<-y*aattH13<0KB*J8n 
fc. ^^.y^f+yA'-^fffii, 2xio- 5 Pat*$> 

«0. 4 5PaT*>-?*;. W^-y»/hC12W, Ge 
htzi 5 0W<D£$i£«J££&AU X/\'.y? 

£. 

10194J ft«LfcWi:Ge«>Wl«10c»i. Mif 
tf&J:<e2 0 0nm. itSfit** 5. 0X10 3 QmT'J) 

[0195] J2UK0X1— 1 0 £<£ffl L^«tt»)@l 
HSrHifeflll fcmtfcflttU HifiWl fcB«KB*<o 

[ 0 1 9 6 3 fcfc. WBSrf-H WcoEPflnmffV a (2 1 
kV~5kV, 5H7HS14. lSH^fflMBEVf 
(il4VfcU*. 

[0197] X^— t<0&$tffi£. ( a s 

depo) . 7x-X7U-b'M&ttl0L UTTU- 

a-ctm u: t ^ ^gfrs* a t-ca t A,zmm<7>% 
[0198] tfz. xi- ti oteo^-curru-h 

v vt. z.<ok. § X*— 1 1 o casv ^mmc* iVFiwfi 

v i o mwtx ivmauz&mi&atx o 
tfLta&t&tr. x^-*r i o<v%w.i>mzr>x^tc 

[0199] UUM6 ) ^MS^JT'tim^ScJiJfg^fc 



[ 0 2 0 0 ] m 1 6&£»ft0!afffltiBj^Sax*l-- 
-ttm^aS^Sr^t UfcKBMWB'Ca*. 016 
Cfc^T. 6 2{il»rri/-h, 6 3Ji7*-X7V- 
K 61(iftff. 6 6(i^-h«@, 6 7(iy-h/R| 
SBlOlfilML 68Wimm. 64{±9B6*. 6 9Ji 

flz^mffi/y- htsnaieaMr 7 0ti&ffiE&-cs> 
& . 6 5 ax^-ircfe 0 , mt&miz? y?XT> 

ty)U-?=L*72> (Ge ) a*fc£*lttSfcV t -y mX& 

mztix^z. 

[0201] m^mtam^ii. feme 1 <n%^b ?- v 

*S6 6lBfc:**$r*JK:8ttnU H*6 lOJBMy 
fc. 1»^y-h*fi6 8fc#»«)IWH»7 0tt. * 

x. m&hiMtfflMi&ti. a«snfc»a j: 
[0202] Ntfi. y-bms, jR^ms, KSISH^ 

li^»^ffiKJ:Of^R$<t. HWtmiiMoT**. 
X"C— tI*ttfiS20mm. «3. 8mm. V»0. 

J: 0 9 >?XTyb?>W?=.*;J><?)WS6{b&fo 
2 0 0 nmOBAXKLfc. X^— ^6 5WD0tE< 
fii6 8(C^E«tt7 U -y htJ: OSMIUM. X^—iS 5 

[0203] j&mmizMiz ^ yyxy-y t yn>-?=. 
^^<r>mM\t^wk<r>m^mmmt7 . 9 x 1 o« 

QmT'ftOs X^— 9-<0fifit€«3. 7X1 0 9 fiT* 

[0204] iOX^— *t1&£ It: >J77U-h62 
tmfo6AZBiSLLt:?x-X7\s-YS3*m.i!; 

bit* i^m*(D3mmiYix y y -y hxr^xt * o 
mmmmxoMSMmi^ 2 5o-c. io«* 

GKK-^f^fflaSrLfc. 10- 5 Pa£-C# 

[o'205] &±e>x o izmnLtmmf&gmztm 
x. &m6 l&BmmttMi* *®*m*mtk* 
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[0206] X^-^ffifitffi{4Hf^j£gH?)ftl»I 
S»?4. 2X109 GfcSjrwSO. ^--WfiflW) 

[0207] oijniL^ttimnzAfujr. &«5 

«M«ffi«i*so*ft^.^f^^aofl&. cr 

[0208] ZK*mmmj&ffi8tizztiii. 
mt y ^~ x ^-ymizs.s^tirzm&.mm 

«ftHfcLTfflv»*£fcT, m&m*izmm%(t 

[0209] (XftM? ) HTW«*fcA l fctoifc 
(WfifcilJIfc iv*3 ) ^if^^HQt 

[0210] [K*B^O«Efirffifc-3V ] 
D (RlfS3SS^H*fK^-y|fa(tS«) tXPS (X 

hee Dmzz o a i mw&ztitzz t mmk. x 

PSfflJ&fcffofc. ;o^)A 1 2 h^Sl/N 
Ltz. 

[02ii] sot** 7 - 1 1 iza^xummmm i o 

?* 0 . 0M.tt9S&Rfc LTCr.Ti.Ta M 

[02 1 2] Cr/ (AI + Ge) <0jfc«45at. % 
~18at. % (ff^%) % Ti/(A1+Ge) ojfc 
¥!424at. %M0at. % , Ta/ 

(Al +Ge) Oit*J436at. %-50at. % 
m=F%) . Mo/(Al+Ge)«Jt$| i3a t. % 



-18at. . W/(Al+Ge)<0JW 

{43a t. %-20at. % (^%) . tth<W# 

[0213] jjtf. *mmmms%®mz^xm 

[0214] X^-t l OtimMtlKV-jrjjAtf 
9^«riT«ftWtattfl0a («S3. 8mm. 
fif200//m.^20mm)l{:, Na7oy?j| 

-tfcCrtAli:GeO^AfiftRl0c^|^«KS 
[0215] amtMTMt^C rUltGe 0££ 

ytmm&mawc. c r t a i t g e *>*-y * 

[0216] Rifrts t s ##*JBEi:#*fltt % Ar = 
2. 4nTorr/Nj =0. 6mTorr. Cr=l 
8W. Al =600W. Ge=45W s X'h*) »gf4 
Z&TT-XiZimZtlXm. 

[0217] xv? - y fmwiz^xm 1 7<7)4 p fcfc 
■»TH*. Bl7fcfcl,vt, 4 1l4j«RS. 4 2f4X^ 

«T. 43. 44. 170U4«i-WiCr. A 
1. Ge^^-^'.yh N 45j 47 i7Q3{4^-y 

•v h 4 3 . 4 4 , 1701 ic*fc«hsnmE£aaD 

TSTtftOS^&iaS, 46, 48, 1 7 0 2<44 > t 

[0 218]fN«U:CriAl kGeO^^g-ffcK 
14. «WW*2 0 0nm % ifcfitt^2. 4X1 0^ QmT 
*0. Cr/(Al+Ge)i(Eit7at. % 
%) . Ge/A ! fljftitl 8 a t . % (^%) ^ 

[0219] feLioiafcLT. nttnifcmuc»B 

SWffPDxl-v-Dxiu Dyl-DynS-iit. 

ZtlZi*)V£?Zfoli>$it. *?)M-y?6lZ\t Kff 
S^HvtatTKESrWftrt-SiktJiO. ftfflC? 

^Hv^EHJn^BEVattlkV-SkV. S^mffil 
4, 1 5f§KoEpjnrnffVft414Vi:L>s. 

[0220] ££0^. ^--frfcavHatistEPft 
<^wz%rm<rmtxx-y mm&zti. mnx-& 
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-0. 5%T'S>9. Va = 5kV(;:*}Vvtt>&&7tl£& 

[0221] ifc. 9-10^-?^T^tH5fi±Kl 
Octfi&iaffite. »*a*ttTl. IX 10 s 7i 

-x7Wb7. yrru-h2. f*#^t\ l. ox 

10 9 MgMtfmZ'l. 3X10 9 m^«fiBl 
Wm.&Z'l. 4X1 0 9 Qt'ftofc. :«0:tl±Cr 

a 1 1 g e <r)£±mmtfimz$%.z'b o , 

jhffii: LZmiZ^&Zk&jjkLTm. 
[02 223 i<0X^— tlOS-^Oti-f IX. 
XPS (XgitMI) fciOaffl^LTt^C 
^,Cr; GeliSHBTliKftSrP****. All48-fk 

[T/US-^AOlSfiftK] ) #5 l~5 5%T$>-> 

[02 23] (it«H2>lfc««i:LT«iatH«** 
&T\ mW&fcC r I A 1 b G e W^^bMOftfc 0 

Ml 0 cogfiMbW*&<g»W:. £«£XgiI&& 
(=14, itfitn:Ji9. 5£Jcm.ItiIt4. 1 x 1 0 6 
Q(=&9, Va£lkV4T'm^&£i* { T*S&a>o 

;<OSnO z Wifcfi8iffl-C(4IKJiSr 1 nmglTfc&ft'C 

[0224] wktmsmm 1 ox* < y v^sat 
•d^tr^d-ys^H^t', sno 2 <D?-yv 
bzx^-vft&ztizii'ofmuz. mm- it. a 

rO. 8mTorr/0 2 0. 2mTorr, Sn0 2 

= 1 o ow s ^ttS»T7-xfc»iftS*vcvtft. It 

®42. 2nmTJ>l>. ffifit«(4ffl^3iAMt'2. 7X 

io 9 7x-x7V-k yrrv-H»t»"C 

4 . 4 X 1 0 5 Q. JtmMm?l. 8X 1 06 Q % £ 

?m®i©t!yi&-c4. ixio* ax-h^tz. 

[0225] (Hife058 ) HSS0J7 fcg$rS<7)t4, X**. 
—9-1 OOCrfcA 1 fcGeO&&gfl:lltl OcOffcb 
OfcLT. TafcAl tGecrfe&mitl&Zm^fi:. J& 
l^tOV^J4HifeM7t|S|tt-C\ 
;W4, Ar = 2. 4mTorr/N 2 =0. 6mTor 
r. Ta=200W. A 1 = 5 0 OW, Ge = 50WT 
hh. :^TaiA 1 kGe<D-£-&m.imi 0 c\i 
liW* { fc«J:•5•2 3 0nm•C^> , ). itS*i**5. 2x10 

9 Qmt'j>-&. tm&mmi-o. 3%x-t> 

0, Ta/ (Al +Ge) fij£it4 1at. % (Mi 1 



%) „ Ge/A 1 mXc2 6 a t . % X% 
S. 

[0226] JJEX^-t 1 0 SfflVfciiflUa&lgB* 
f£S!U S&»0!7fcB*O»«*fT->*:. 

[0227] iSffSg^-H v ^EpJomffiV a!4 1 
kV~5kV, 3t?«Sil4. 1 5^\<7)WSll®EV f 
{414Vi:U:. 

[0228] x<— *imm&&*- : }&m. 7 x-xr 

m. mrmmmmm. &xmx'm$Ltztzb& 
m&mixtetAst^tm^mtfJL^itfcfr^tz. 
•ttchh. mmm*&?m&2. 1 x 1 0 9 q, .7 

x-X7U-h- U77V-Hv>*)*ttMMil. 6X1 
O 9 £2, X£tt*lfltli2. 3X1 O 9 
«UIf£t42. 5X1 0 9 ClX'h-r>tz. 
[0 22 9] &tZ. X^-*nO<nVTTV-Y2'T&.® 

[0 2 3 0] ttz. ZObZ^-VlOlzm^QMlZ 

^ss^aj^i 1 1 *»6«saa«^te J: f 
*u mwx'm*mn£^*7-wmm*wx'*fz. z 

[0231] 9"S:i:0{4-f LTXPS 

( xmm'Htms: ) izx 0 ^ffi#«f t^k^^. t 
afcGe lamvimimx-hhtK a 1 <4§« t m 

-^AOK^iME] ) * { 5 3~5 7%-Cj>o^. 
[0232] (HSSW9) HSI^|70CrtAl tGe 
tfO^gftKlCfti? 0 , T i t A 1 b G e O^g^bS 
fcfflUfc. «K^tO^T{4HJt0!l7i:IPIttT\ Ar 
= 2. 4mTorr/Nj =0. 6mTorr, T i = 
1 2 0W, A 1 =4 0 0W, Ge=l 0 0W (RF) X' 
hh. Cl<7)^OTikAli:Ge^^«10c(4 
m-tfHS-*l9 0nmX'3b ]r ). m.WfiA. 7X10 
9 QmT'fcl.. 4fc. J£^SS^iS«4-0. 5%T'$> 
0, Ti/(AI+Ge)fflfiglt3 1at. % (S^ 
%) . Ge/Alffl^Jt63at. % (M.=F%) X'h 

[0233] ±MZ1— 9" 1 0 &JHvifcBflUBA£S£ 

m. nmmi bmmnmmz'tfit:. 

I 0 2 3 4 ] &ti» ^ES^H v/\<7)EpJ[]«EV a{4 1 

kv~5kv, ^mffii4, 1 5m^commsy f 

l414VtU:. 

[0235] x^— 7x-xr 
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tiMim&iLX-mlt2 . 4xio 9 7x-X7V- 

h • vrru-hwrnmn. 9x 1 0 9 n s 

7X1 0 9 

[0236] *fc. x^-m omr-T\y-h2]&.m 
«^fci*^a±33i*aiai,)t!fttJtWr(cji6jiaR 

[0237] i<ot#^-ifiofcig^firBfc:ft^i| 
^ftfflSff 1 *> & o&iijm? j: 4 ffcfcxtf v h t it 

WTfelRltttf) J: v ^ 9-B«*fr&*c* . - *> « t 

j±^--9-i ozwtmixtwrmizmzm? J: 
5*««oawi«fe^i*, ^-9-1 oo^mte,! 

->X^%uzt£jf;LX^&. 
[02 38] iO^— VSfcOJif LTXPS 

i i:Gett«ffiTJaMflsfrcaii4« x a umitrntm 

-»>Ac0iI^jgg] ) #4 9~5 4%T*&o£. 
[0239] (»IOTlO)iaiW7^CrfcAlfcG 
e C0$£m Mtfcffcb O.MotAliGe 04£Bft 

K^ffl^. mmiz^xttmm7 tmx\ a 

r = 2. 4mTorr/N ! =0. 6mTorr, Mo 
= 1 0W, Al = 500W. Ge = 25W (RF) X'h 

«* { fc£*2 5 0nmT'&9. ft£fc*<5. 3X1 0 3 
nmT**. 4fc s ffi*PtiaKflS&{i-0. 3%T-*0, 
Mo/(Al+Ge)ffl^it6at. % , G 

e/Alfflj£itl3at. 

[0240] ±IEX^-»f 1 0 ^fflV^fflflygj^Jl^ 

[024 1] =3rfc, *ffiWFHv^8ttmEEValil 
kV~5kV s 3)HF«ii4. 1 5HK*>Wn*EVf 
(414VfcLfc. 

[0242] x^-vmzmmmm. ?±-x? 

=5r*>*>. ffifiiffi{iffl^a ! ^f/{i2. oxio 9 Q s 7 X 
-xru- h ■ rru-b^mmit l . 4xio 

9 n. nmmmn. 9xio 9 a, mmmw® 

mm£2. 4X1 0 9 QT"*->7t. 

[0243] ^-^looyrru-hifittfr 



[0244] oizmi&giz&m 
1 a^tfDftajS? t J: », h t £ 

3&m#ostfi{ifg£-iH\ ^-ti o^««i,je,i 

[0 24 5] *jfc, ^OX^-ifSrt UxxPS 
o t G e l4«Br«4itft»T*44t, A 1 USftft&tt 

-^m+Wm ) #5 6~6 IXXh-iii.. 
[0246] («tWll)|0fc«7OCrfcAltG 
e*te*«fc||Kffcb»K WtA 1 kGecr>£&mm 
tfflV>fc. «K^oV»TUtjOtW7i:H<»r. Ar 
= 2. 4mTorr/N 2 =0. 6mTorr, W=l 
8W, Al =2 0 0W S Ge = 2 0 0W(RF) X'h 

[0247] .roBfcDWfcAl tGec^-^gflJH 0 
c JilSlf J: ^ 2 1 0 n m X'h *) . JUHIW»6 . 2 X 
10 9 Qmt*i. 4^ ffiStaUKffift(i-0. 5%T 
*0. W/ (A\+Ge)mmi lat. % 
%) . Ge/Al«^Jtl80at. % TS> 

[0248] ±iex^— 1 1 o &m*tmmmm£ 

[0 24 9] ^fc, SE»^Hv\09]Jlim£EValil 
kV~5kV. S^«SE14, 1 5IB^>9Jn«BEVf 
{il4VtUc. 

[0250] ^--9iKitf[^a*a*«r. y^-xr 
tk. %?%mwmm&xmxi\mit:bz.*>£fj 

&Z&lXtikA,zmm<V$mffJLii>ti%i>'>t:. ffi 
fitil{i«l^ji^mfli2. 8xio 9 7x-^7i/- 
h • frr^-hA, c0 ^^ {J2 . 2X10 9 *S 

*watt2. 9xio 9 q, *vtoaut!mmt3. 

4X1 0 9 QT-*-5it. 

[025 1] ifc. z^— y-i 0<7)V7Tls-hi&m> 

t>?±-xT\s- vftrnx-mtmbmrnzmfe 

[0252] iVtZX*— fl 0(CifiVMftM(C**« 
[02 53] iOifctt^— tlO^gfiLTtS-f 
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— 1 1 Ocrffi^mZ-yX^^ZtZTikLX^h. 
[0 2 54] ZCOX*.— ?£fc Wi? LTXPS 
( Xt83Km^H^a ) fe J: OSliBMr LKbZb. W 

kGeliSaB^liBMlSWrC*** 1 . A 1 UtKftftfcRft; 

[0255] jauiigi w: «k ot, a i itttmm± 
antra's -^a kafty^v-^Ajiwwe. 

T^OJUSfiitt #«8J]*>flHB» 
jh^«i±^cO^£»ffi^T'a;^^a^fl!l. CRT. J> 

is. 

[ o 2 5 6 1 *wmmmmmzx.ttii. % 

[02 57] Tfr$-*;J*ky>\sV- i >J>b& 

*mw**£^Tk3 5%titwi!ft* ( [■ 

[0258] ( mum 1 2 > uuLcommx-u. mm 

imtttiizm&hnx'i&K. 

v&nmm&m^timzTfi-t. ^^icmmmx-n. m 
mamizimtirMz. ?)u-?-*7 

(JS2JI) fc. £CM«li&R£4trll (SI 

m) ktnMLxmwi. mzimttximm 
#mi<. mt&mtixit. aA;^, ;p 
T-*?j>mtL\,\ -tKbh. mimtLxu. mt 
m. mfcaA^K mm. Kflyux-^A. ifctti 

mmzmizmw-thb^omfrbu. mm. m. 
a^v. mm. Kto^r-^A. at^ci^^kK^ 



a, mc*v5)v. mwyrxry. mia\n--*? 

[0259] £*> j: 0 Kwsntii. mzmm&m® 
?&tefrcomimz?i\'V-vA<Dfc&®mb-&h-£x 

zzbtfX'Zh. 

[0260] xmmMom&izte^x. mi®. %i® 
ma. nzmtim. x^m. cvvmx-^jmx- 

r-r v\zy?m. x^yi—m. xtv-&. 

xvTjyrmcD. mmmmmmzx>o. mz 
i$m8ffi±.tzmi&.-t2>zb#?z&. mm. &m 
*?£L<«:2oo$? vyarmm- 

RV*tit>0)mm&%b'<?>Y>u(D®m. t-rmmzs 
ttftxm&L. m*>L. m*mz4 0 os*^ 1000 
gx-MfcL. mmmmmzmzbifx-zh. ® 

mtkw&iiM&ixm^uiitf^. 
[0261] UTxmmMX'mMx^-' v-mm&& 

Mlz&KZ. 

[0262] X^—*T 1 OtiMOMtLtiV-rj't l»ti 
vXt^tthm^ma 0a (m%2. 8mm. WM- 
200/xm. g§40ram) ±t»tl»±Rl 0 c b I 

xm i m<?>mt4 v h o v&b&mm&h (t<«> 
t^/^T'fi£is) s m&2®<7)mty>w-*7J± (x 
ru-mx-m) mzmtt:. 
[0263] j&mmx-m^fstM >v h u ^Rxmt 

Y0 l&tfSYM-CU0 4<D&-^£JBV^Jft&L 
tz. 4-fSYM-YO ltSYM-CU04Oli^%Sr 
T< vVy? (3l#±{f&£: 2mm/se c) iZ «fc 0 
X^-' V±.l,zmfiL. 1 2 0-CT-IKM. 4 5 0-CT'MfiK 
■Tl.^tlCiOmifl (IflOOnm) *«RLfc 
ft. K^/PV-^A (GeOj ; SYM — GEO 32: 
figffl) *^'S:I.K$-xru-&fc«k0lOnm)i!^L 

[0264] tmmmcDX'i-wi.iMffimtkmztiv 
xm^ftiam? i ^Attuv'iHc «t hf&txx -y ho 

[0265] *Hffifiic7)^®SftfS^itftiJiffl«i, 
ft(i7. 2X103 Qm. ffliXSft«i8. 5x103 

Qm. m£mmm8. 3x103 Q m . &tjim.m 

(i-0. 6%X'b-otz. 
[02661 

[n»^»*] vihmii&mzmfxmLxzKi? 
iz. y^-^^t^tmm^h^bizx'o . ®mi 
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wmx-hz. 

[03 j *^Bj-cffl^^x^— rco&mmafflxhz. 

[04] ^n*)V<r>? *-x?\s-Y<r>!$kffikWM* 
[05] v;H-«^b*-A«£O^iO 3 FH0St/»iffl0 
[06 ] ^HS^ffifE^Sl^ffi^^^XgHT 
[07 ] m?v-j*m<7)y*-$.y?Bf$.mvvi<z& 

imx-ht. 

[08 ] mw&mtm^mmivxmmx'hh . 
[09] siM^Eg^sm^&ai^oBrwaT-* 

[0io] mm&mm.^m^mms.'mtcom 
[0ii] *ttv h y ?>w>BiiHT**. 

[01 2] TOS^®fi«S^Scai*^BfH0T-3> 
[01 3] X^ v ^«llo««W«J«H-C*6. 

[01] 



[014] maata^&m^sfc&jaLfcT < *7*m 
[0i5] *wnx'm^hx^-v<?>fcmmzm-® 

[016] ^it0iJ6<7)®^^Sm^_^ t ^ s 

[01 7] S^SfeMT— 1 1TJHHS*AW 
Wflfc&0T&$. 

1 *T* <*Hftai*f > 

2 yrru-h 

3 dg(3m#) 

4 tfyxm® 

6 

7 7ji—XTU-h 

8 »MSH 

1 0 t 

ioa mmm 

10b NaT'Dy^Jf 

i o c vwrnm 
i i mn,&<?>m& 

12 Y*[Sii^ 

13 sis 



[03] 
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